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A method and intermediates for preparing 3,3'-azo-bis-(6-hydroxy benzoic acid) 

The present invention relates to a new method and new intermediates for preparing 3,3'-azo- 
b is (6 -hydroxy benzoic acid) of the formula 



HOOC COOH 



5 




10 and salts thereof. The new method according to the invention makes it possible to prepare the 
compound of formula I and its salts, especially pharmaceutical^ acceptable salts, in very high purity, for 
example 98% and more, and with good yields. 

The compound of formula I known as such and has found commercial use as a dyestuff. A known 
method for preparing the compound I involves alkaline hydrolysis of 3,3'-azo-6-chloro-6'-hydroxy-di- 

75 benzoic acid at high temperature, possibly in the presence of copper: see for example DE Patent 
278613. In an alternative known method of preparation the compound in question is prepared by a 
corresponding alkaline hydrolysis of 3,3'-azo-bis-(6-chlorobenzoic acid): see for example GB Patent 
408676. In a third known method of preparation 5-amino salicylic acid is diazotized and coupled with 
salicylic acid in the presence of trivalent chromium, whereupon the chromium complex formed is 

20 decomposed for setting free the compound I: see for example DE Patent 590321. 

The first mentioned method of preparation is the one which is used commercially. The product 
obtained in this hydrolysis of S^'-azo-B-chloro-a'-hydroxY-dibenzoic acid is not pure, but contains 
comparatively great amounts of starting material (e.g 20 to 30%). Further, the desired end product I is 
not stable under the severe hydrolysis conditions but is decomposed. La. to 5-amino salicylic acid. 

25 It would theoretically be possible to separate the end product I from the starting material, for 

example by using liquid chromatographic analysis technique. Such preparation method are, however, 
economically impossible to apply for practical preparative use. Because of the very similar properties of 
the starting and the end compounds it has not either been possible to separate them by crystallisation. 
The alternative synthesis route via the chromium complex of the compound I does not either yield 

30 any pure product since impurities of chromium always are present. Because of such impurities the 
compound I, when prepared in this manner, cannot be used as e.g. a drug. 

It is an object of the present invention to provide a technically simple and economically 
advantageous new method of preparing 3,3'-azo-(bis-6-hydroxy-benzoic acid) of formula I, in which the 
desired product is obtained in considerably higher purity than in the known methods of preparation. In 

35 particular, the invention makes it possible to prepare the compound I in a purity of at least 98%, thereby 
making it possible to use the compound in question as a drug, for example for treating inflammatory 
intestinal diseases such as, for example, ulcerous colitis. This use is described in our simultaneously 
herewith filed EPC patent application no. 81 102 069.2. 

The method according to the invention is a mufti step method for preparing the compound of 

40 formula I and salts thereof, starting from compounds of formula II 



COOK 



45 H 2 N ^ jj— 0-S0 2 R 2 II 

wherein R 1 is a lower alkyl group having 1 to 6 carbon atoms, and R 2 is a lower alkyl group having 1 to 

6 carbon atoms or phenyl or phenyl substituted with groups being inert under the reaction conditions of 
so the diazotation and subsequent coupling. 

Preferred lower alkyl groups are such having 1 to 3 carbon atoms such as methyl. A phenyl group 

R z can be mono- or polysubstituted by groups being inert under the reaction conditions, such as alkyl, 

alkoxy, halogen. Acid addition salts of the compound II can also be used as starting materials, especially 

salts with a mineral acid or a strong organic acid. 
55 The starting compound of formula II is diazotized in a manner known per se to the corresponding 

diazonium salt. The diazotation is preferably carried out in conventional manner by treatment with 

nitrous acid in acid aqueous solution. 

The formed diazonium salt of the compound II is then coupled in alkaline solution, preferably in 

the presence of an alkali metal hydroxide such as potassium hydroxide, with a compound of the formula 



2 



20 
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R3OOC 



HO 



-to- 



wherein R 3 is hydrogen or a lower alkyl group having 1 to 6 carbon atoms, preferably 1 to 3 carbon 
atoms such as methyl. 

The product formed, which corresponds to the formula IV 

RoOOG COOR, 



HO H = N ~SlJ/~ °" S °2 R 2 1 V 

wherein R T ,R 2 and R 3 are as indicated above, Is then isolated In a manner known per se, for example by 
acidifying the reaction mixture to precipitate the product of formula IV. It has been found that the 
compounds of the formula IV have excellent crystallization properties, thereby making It very simple to 
punfy these compounds to the desired extent by ^crystallization. For the recrystallization a great 
number of inert organic solvents can be used, for example lower aliphatic ketones such as acetone, 2- 
butanone, lower alkanols such as methanol, ethanol, aromatic hydrocarbons such as toluene, organic 
acids and esters such as acetic acid, ethyl acetate, or mixtures thereof. 

r * Q ^ The ro ™^" nd ° f formula IV, worked up to the desired purity, is then hydrolyzed in an aqeous 
reaction medium to the desired end product of formula I while splitting off the groups — FL — R L and 
—SO a R whereupon the end product of formula I — or salts thereof — are isolated from the reaction 
mixture, The hydrolysis is preferably carried out in alkaline environment, especially in the presence of an 
alkali metal hydroxide and possibly an inert, water-miscible solvent, for example alkanones such as 
acetone^ alkanolssuch as methanol, ethanol. It would be obvious to a person skilled in the art that the 
hydrolysis conditions can be chosen such that the amounts of partially hydrolyzed products are 
minimized while at the same time no significant amounts of secondary byproducts are formed. It mav 
as an example, be mentioned that the hydrolysis advantageously can be carried out by boiling in water 
between 0.5 and 2 h using sodium hydroxide as the base. As mentioned above, and in contrast to the 
intermediate N it is comparatively difficult to purify the end product I, and it is therefore essential that 
drug ° carried out fn th e indicated manner, especially if the end product I is to be used as a 

After the hydrolysis has been carried out the end product is isolated from the reaction mixture in a 
manner known per se preferably by neutralization or acidification of the reaction mixture, for example 
aL^cTcid 3 mm such as hydrochloric acid or sulphuric acid, or a strong organic acid such as 

The compound of formula I can be isolated as such or in the form of a corresponding salt 
preferably a pharmaceutically acceptable salt such as an alkali metal salt. A preferred way of recovering 
such salts Is to partially neutralize the reaction mixture with an acid to a suitable pH for precipitation of 
the desired salt. For example, the di-sodium and di-potassium salts can be prepared by acidifvina the 
reaction mixture to pH 5-8, preferably 6-7, using a mineral acid or an organic acid such as acetic 
acid. Alternatively it is, of course, also possible to prepare the desired salts by reacting, in a manner 
known per se, the isolated acid with any suitable salt forming base manner 

nrpnJp^^ftn[^ rt g / 0mpOU . ^ ]^ S ^ f°"™' a " ^ed in the method according to the invention can be 
f £ accordance^ with methods known per se or in analogy with methods known per se. For 
example, the compounds can be prepared by reduction of a corresponding compound of formula V 



COOR, 




2' '2 



60 t^^lh^^^ 83 fndlcated above and X ls a g r ° u P which can be converted into an amino group, 
° u Tor example a nitro or arylazo group. K 

2 h * invention also comprises compounds of formula IV which — as mentioned above — have 

^Trmo^of^ SS .K alUable cr V. stalll 5 atl0n Properties and because thereof are excellently well suited as 
SufSmula I preparatlon of valuable end compounds such as 3,3'-zao-bi S (6-hydroxy-benzoic 
65 Although the method and the intermediates according to the invention primarily are intended for 
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preparing 3,3'~azo-bis(6-hydroxy-benzoic acid) of pharmaceutical^ acceptable purity, it would be 
obvious that they also can be used for preparing this compound for other use, wherein the requirements 
on purity are not as high. 

The invention will now be illustrated in more detail in connection with some special non-limiting 
examples. 

Example 1 

. M . M . . „ , (Preparation of starting materials) 

a) Methyl 2-methane su/fonyJoxy-5-nitro-benzoate 

c 98 i: 5 Q °J ^ et ^ 2 ^y^o^-^nltro^n70BtB were dissolved in 250 ml of pyridine, whereupon 
68.5 g of methane sulony! chloride were added. After heating to 50°C for 1 0 minutes the solution was 
poured on 5N ice cooled hydrochloric acid. The oil formed was extracted with chloroform. The 
chloroform phase was washed with water, dried and evaporated. 50 ml of toluene were added and 
evaporated. This was repeated once, the oil then crystallizing. Yield: 132 g of the title substance. 

b) Methyl 3-amino-6-methane su/fony/oxy-benzoate. 

irw* l?L^L the nitro u com P°und from step a) were hydrogenated in 500 ml of acetic acid and 3 q of 
10% palladium-on-carbon at 1—3 at. After the theoretical amount of hydrogen gas had been 
consumed the mixture was filtered and evaporated. It was dissolved in 1 liter of isopropanol at 65 °C 
20 whereupon HCI in ethanol was added. The hydrochloride crystallized upon cooling. After filtering the 
substance was shaken with sodium carbonate in water and chloroform. The chloroform phase was 
evaporated. The amine was re-crystaJiized from methanol/water. Yield: 93 g of the pure title substance. 

Example 2 

25 B) f-^Y* 2 ~ h y dr ?*Y-£ H4-methane suffony/oxy-3-methoxycarbony/phenyf)-azo 

7R mi ^9M hLT^M V ?" an ^!r 0 ^"T^ han x ? ulfon y Ic »«y-benzoat8 (prepared according to Example 1), 
75 ml of 2N hydrochloric acid and 200 g of ice were dlazotfeed at 0°C with 3.5 g of sodium nitrite in 
20 ml of water. The diazonium salt solution was rapidly mixed with a freshly prepared solution of 
g of methyl salicylate, 12 g of 85% potassium hydroxide and 1 liter of ice water while stirrinq 

30 vigorously. The coupling solution was acidified with hydrochloric acid after about 1 5 seconds. The 
precipitated oily product was extracted with chloroform. After drying, evaporation, and re-crystai- 
hzation from 2-butanone the title substance was obtained in a yield of 12.8 g (63%). The ouritv was 
^fh r ^lth d W fhromatographfc analysis (HPLC) on a "reversed phase"-column ^-Bondpak CJ 

^ with methanol/water (75:25) as eluant. The total amount of impurities was only about 0.6 area percent. 

b) 3,3'-azo-his(6-hydrQxy-benzo(c acid). 

„^ * 1 H 0 of ™ th y' 2-hydroxy-5-[(4~methane sulfonyloxy-3-methoxycarbonylphenyl)azo]benzoate, 
prepared according to step a), were hydrpiyzed by boiling in 800 ml of 1 N sodium hydroxide for 4 h 
The hydrolyzed product was precipitated by addition of concentrated hydrochloric acid to pH of about 
2 - Tne Precipitate was filtered and washed with water. Yield: 29.7 g (98%) of the title substance. 

Example 3 

Disodium 3 f 3 t -azo-bis(6-hydroxy-benzoate). 
a* * iu ? ° f m ? thyl 2-hydroxy-5-[(4-methane sulfony!oxy-3-methoxy carbonyl phenyl)- 
45 azo benzoate prepared according to step a) of Example 2, were during 1 5 minutes added in portions to 
3 liter of water and I 428 g of sodium hydroxide while boiling. After boiling for 30 minutes 360 ml of 
acetic acid were added during 15 minutes to pH 6. The suspension was stirred for 1.5 h without 

.T^f^ f Al fng ? ? 0 ° C ' After C00lins t0 30 ° C the suspension was filtered and washed 
with i 700 ml of methanol. After drying the title substance was obtained in a yield of 520 g (98.5%) The 
50 purity was 99 0% according to ion pair - liquid chromatographic analysis on a Versed f phased 
column (^-Bondapak C 18 ) using methanol/water (57:43) as eluant and tetrabutyl ammonium as counter 

Claims 

55 

1 , A method of preparing 3,3 7 -azo-bis-(6-hydroxy benzoic acid) of formula I 
HOOC COOH 

H ° ~^r^) — — ° H 1 

and salts thereof, comprising the steps of: 
65 diazotizing a compound of formula II or a salt thereof 
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OTOFL 



H 2 N 0-S0 2 R 2 



10 



T5 



20 



wherein R, is lower alky I and R 2 is lower alky!, phenyl or phenyl substituted with groups being inert 
under the reaction conditions of the diazotation and subsequent coupling, coupling the diazonium salt 
obtained alkaline aqueous solution to a compound of formula III 



RgOOC 

HO 



wherein R 3 is hydrogen or lower alkyl, 
to form a compound of formula IV 



FLOOC COO ft, 

ho— (v /) N=N L A— Q-m* IV 



wherein R t , R 2 and R 3 are as indicated above, and hydrolyzing in alkaline medium the compound of 
formula IV, and Isolating the compound of formula I or a salt thereof. 

2. The method of claim 1 , wherein the coupling of the diazonium salt of the compound of formula 
II to the compound of formula III is carried out in the presence of an alkali metal hydroxide. 

3. The method of claim 1 or 2, further comprising the step of isolating and purifying the 
30 compound of formula IV before the alkaline hydrolysis. 

4. The method of claim 3, wherein the purification of the compound IV is carried out by re- 
crystallization from an organic solvent. 

5. The method of claim 1, 2, 3 or 4, wherein the hydrolysis of the compound of formula IV is 
carried out in the presence of an alkali metal hydroxide. 

6. The method of any one of claims 1 — 5, comprising the step of precipitating, after the hydrolysis 
of the compound of formula IV, the end compound of formula I or a salt thereof by lowering the pH of 
the reaction mixture. 

7. The method of any one of claims 1 — 6, for preparing the di-sodium salt of the compound of 
formula I, comprising the steps of hydrolyzing the compound of formula IV using sodium hydroxide and 
precipitating said sodium salt by neutralization to pH 5 — 8. 

8. Compounds of formula IV 

RgOOC COOR. 



HO— \\ /r~ U ' H —\\ />— 0-SQ 2 R 2 IV 

wherein R, is lower alkyl R 2 is lower alkyl, phenyl or phenyl substituted with groups being inert under 
the conditions of a diazotation and coupling reaction and R 3 is hydrogen or lower alkyl. 

9. A compound according to claim 8, wherein R 1# R 2 and R 3 all are methyl. 

10. 3,3'-azo-bis-{6-hydroxy benzoic acid) and salts thereof for use in the treatment of 
Inflammatory intestinal diseases. 

Revindications 

1 . Precede da preparation d'acide 3,3'-azo-bis-(6-hydroxybenzoique) represent^ par la formule ci- 
apres: 

HOOC COOH 

ho ~0-- n - n -0-°h , 



et de ses sels, caract^rise par les etapes sulvantes: 
65 On diazote un compose represents par la formule (I!) ci-apres: 
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.CO0R, 



H 2 N U O-SC 



S0 2 R 2 



ou I'un de ses sets, ou R t est un groupe alkyle inferieur et R 2 est un groupe alkyle, phenyle ou phenyle 
substitue par des groupes inertes dans les conditions de reaction de la diazotation et du couplage 
consecutif, on couple le sel de diazonium obtenu, dans une solution alcaline aqueuse, avec un compost 
to represent©" par la formule (III) cl-apres: 



45 



RaOoc^ 



oc 



dans laquelle R a est un atome d'hydrogene ou un radical alkyle inferieur, pour former un compose 
20 represents par la formule (IV) ci-apres: 

R3OOC COGR 1 



25 



HO — ^ ^— N - ' ' — ,)_ 0 _ sc ^ |v 



30 ou R^, R 2 et R 3 sont tels que ddffnla plus naut. Port hydrolyse le compose de formule (IV) dans un milieu 
alcalin et isole le compose" de formule (I) ou un sel de celui-ci. 

2. Precede selon la revendication 1, caracte>ise en ce que le couplage du sel de diazonium du 
compose" de formule (II) avec le compose de formule (IN) est effectue en presence d'un hydroxyde de 
metal alcalin. 

35 3. Precede selon les revendications 1 ou 2, caracterise en ce qu'il comprend de plus I'etape 

d'isolation et de purification du compose de formule (IV), avant I'hydrolyse alcaiine. 

4. Precede selon la revendication 3, caracterise en ce que la purification du compose (IV) est 
effeetuee par recristallisation dans un solvant organique. 

5. Precede selon Tune des revendications 1 a 4, caracterise en ce que rhydroiyse du compost de 
4Q formule (IV) est effeetuee en presence d'un hydroxyde de metal alcalin. 

6. Precede selon I'une des revendications 1 a 5, caracte>is£ en ce qu'il comprend I'etape de 
precipitation, apres i'hydrolyse du compose de formule (IV), du compose final de formule (I) ou d'un sel 
de celui-ci, par abaissement du pH du melange de reaction. 

7. Procede selon I'une des revendications 1 a 6, caracterise en ce que pour preparer le sel 
disodique du compose" de formule (I), il comprend une etape d'hydrolyse du compose de formule (IV) 
avec de i'hydroxyde de sodium et une etape de precipitation du sel disodique par neutralisation a un pH 
de 5 a 8. 

8. Composes caracterises en ce qu'ils sont represents par la formule (IV) ci-apres: 

■m 

R3OOC COOR 1 

m H0 ~(\ /) — N ~ N — (\ //— O-SOR iv 



dans laquelle R 1 est un groupe alkyle inferieur, R 2 est un groupe alkyle inferieur ph<§nyle ou phenyle 
60 substitue par des groupes Inertes dans les conditions d'une reaction de diazotation et d'une reaction de 
couplage, et R 3 est un atome d'hydrogene ou un groupe alkyle inferieur. 

9. Compose selon la revendication 8, caracterise" en ce que R 1f R, et R~ sont tous un groupe 
methyle. 

10. Composes selon la revendication 1, caracterise" en ce qu'il s'agit de I'acide 3,3'-azo-bis(6- 
55 hydroxybenzoTque) et de ses sels, a utiliser dans le traitement de maladies intestinales inflammatoires. 
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Patentanspruche 

1. Verfahren zur Herstellung von 3,3'-Azo-bis-(6-hydroxybenzoesa'ure) der Formel I 



w 



15 



HOOC COOH 
HO — N =N OH 



und ihrer Salze, dadurch gekennzeichnet, daft man elne Verbindung der Formel II oder ein Salz davon 

CO0R-, 



H 2 N ^ ^ — 0-S0 2 R ; 



worin R 1 fur Niedrigaikyl stent und R 2 fur Niedrigaikyl, Phenyl oder Phenyl, das mit bei den Reaktionsbe- 
20 dingungen der Diazotisierung und nachfolgenden Kupplung inerten Gruppen substitulert ist, steht, das 
erhaltene Diazont urn salz in alkalischer wSRriger Ldsung zu einer Verbindung der Formel III 



25 



30 



35 



RgOOC 



III 



in der R 3 fur Wasserstoff oder Niedrigaikyl steht kuppelt, urn eine Verbindung der Formel IV 



R3OOG 
HO 



)G COOR 1 



IV 



55 



worin R v R 2 und R 3 die obigen Bedeutungen haben, zu erhalten, und daS man die Verbindung der 
Formel IV im alkalischen Medium hydrolysiert und die Verbindung der Formel I oder ein Salz davon 
isoliert. 

2. Verfahren nach Anspruch 1 : . dadurch gekennzeichnet, dafi man das Kuppeln des Diazonium- 
salzes der Verbindung der Formel II zu der Verbindung der Formel ill in Gegenwart eines Alkaltmetallhy- 
droxids durchfuhrt. 

3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, dall man in einer Stufe die Verbin- 
dung der Formel IV vor der alkalischen Hydrolyse isoliert und reinigt 

4. Verfahren nach Anspruch 3, dadurch gekennzeichnet daft man die Reinigung der Verbindung 
IV durch Umkristallisation a us ein em organischen Losungsmittel durchfuhrt, 

1 5. Verfahren nach Anspruch 1 2, 3 oder 4, dadurch gekennzeichnet, daft man die Hydrolyse der 
Verbindung der Formel IV in Gegenwart eines Alkali me tall hydroxids durchfGhrt. 

6. Verfahren nach einem der Anspruche 1 bis 5, dadurch gekennzeichnet, daft man in einer Stufe 
nach der Hydrolyse der Verbindung der Formel IV die Endverbindung der Formel I oder ein Salz davon 
durch Emiedrigung des pH-Wertes des Reaktionsgemisches ausfallt 

7. Verfahren nach einem der AnsprCiche 1 bis 6, dadurch gekennzeichnet, daft man zur 
Herstellung des Dinatriumsalzes der Verbindung der Formel I in Stufen die Verbindung der Formel IV 
unter Verwendung von Natriumhydroxid hydrolysiert und das Dinatriumsalz durch Neutralisation auf 
einen pH-Wert von 5 bis 8 ausfallt. 

8. Verbindung en der Formel IV 
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HO "^~ N " N "^-°- SO a R 
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worin R 1 fur Niedrigalkyl steht, R 2 fur Niedrigalkyl, Phenyl Oder Phenyl, das durch bei den Bedingungen 
der Diazotisierung und Kupplungsreakticn inerte Gruppen substituiert ist, steht und R 3 fur Wasserstoff 
oder Niedrigalkyl steht. 

9. Verbindung nach Anspruch 8, dadurch gekennzeichnet, daft R v R 2 und R 3 alle Methyl sind. 

10. S^'-Azo-bls-te-hydroxybenzoesaure) und ihre Salze zur Verwendung bei der Behandlung von 
entzundiichen Darmerkrankungen. 



15 



20 



35 



40 



45 



55 



60 



8 



